Spectroelectrochemical evaluation of redox potentials of cysteine tryptophylquinone and two hemes c in quinohemoprotein amine dehydrogenase from Paracoccus denitrificans.
Quinohemoprotein amine dehydrogenase (QH-AmDH) from Paracoccus denitrificans has a novel cofactor cysteine tryptophylquinone (CTQ) in the smallest gamma subunit and two hemes c in the largest alpha subunit [Datta, S., Mori, Y., Takagi, K., Kawaguchi, K., Chen, Z., Okajima, T., Kuroda, S., Ikeda, T., Kano, K., Tanizawa, K., and Mathews, F. S. (2001) Proc. Natl. Acad. Sci. U.S.A. 98, 14268-14273]. The spectral change of QH-AmDH was assigned to the redox reaction of the hemes c alone. The redox potentials of the two hemes c with His and Met as the second axial ligands, respectively, were determined to be 0.149 and 0.235 V versus SHE at pH 7.0 by a mediator-assisted continuous-flow column electrolytic spectroelectrochemistry (MCES). The monomeric gamma subunit of QH-AmDH was isolated from urea-treated QH-AmDH. The fully oxidized and reduced forms of the gamma subunit exhibited a unique absorption band centered at 380 nm and a shoulder band around 315 nm, respectively, at neutral pH. The two-electron redox potential of CTQ in the isolated gamma subunit was evaluated to be 65 mV at pH 7.0 by MCES. The redox reaction was linked to the two-proton transfer at pH <8.6 and to a single-proton transfer at pH >8.6. The pK(a) value (K(a) being the acid dissociation constant) of 8.6 was assigned to one of the phenolic OH groups of the quinol form. Upon deprotonation, the red shift of the shoulder band was observed. The gamma subunit adsorbed on a glassy carbon electrode, and gave a direct but quasi-reversible electrochemical signal. Intra- and interprotein electron transfers of QH-AmDH are discussed from thermodynamic and structural points of view.